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CHAPTER I 
INTRODUCTION 
Most athletic . activities. involve the ability of: 
the participants to react and move quickly. It is because 
of this basic fact that many coaches consider speed and 
reaction time as good indicators of ath�etic potential.  
These qualities are often difficult to determine accu­
rately in an actual. game situation and it is probably 
for this reason that there have been numerous laboratory 
studies concerni�g reaction time and speed of  movement. 
From these studies, there is a strong indication 
that there is no real significant relationship between 
the two. But , the majority of  these studies have been 
concerned with reaction time and speed. of limb movement 
rather than running speed. 
There is also another basic component of motor 
performance that would appear to be essential in running 
and jumping, and that is explosive muscular power .  There 
are numerous different composite factors operating together 
to p:-oquce an explosive effort, but it would seem likely 
that reaction and speed of movement are among these factors 
since there is an element of  velocity and response time 
involved in a muscular contraction. Based on this concept 
1 
it would appear that there is some relationship between 
explosive muscular power , reaction time , and running 
speed. 
2 
I." THE PROBLEM 
Statement of the Problem 
The primary purpose of this investigation was 
to determine if  there was any s�gnificant difference 
in ecplosive muscular power, reaction time and running 
speed within and between college athletes and non-
athletes . In addition , the interrelationships between 
body we�ght ,  explosive muscular power , reaction time , 
and runni�g speed were studied. 
·. 
Basic Hypotheses 
There is no difference in the explosive muscular 
, 
. . 
power, .reaction time , and runni�g speed of college 
. athletes as compared to coll�ge non-athletes. 
There is no relationship between the explosive 
muscular power, reaction time , and running speed of 
coll�ge athletes and college non-athletes . 
Limitations of Study 
The athlete group was selected only from the 
varsity teams active during the spring of 1971. 
The non-athlete. group was limited to forty­
eight volunteers from the physical education activity 
. . . 
classes and· the co-recreation program. 
II . DEFINITION OF TERMS 
For the purpose of this investigation, the 
followi�g terms are defined: 
3 
Athlete--an individual who is currently an 
active member of  an Eastern I llinois University 
varsity athletic team. 
Explosive muscular power--the ability of the body 
to develop power relative to the weight of  the 
individual himsel f ,  as measured by a vertical 
jump. 
Non-athlete--an individual who is neither a 
current nor past member of an Eastern Illinois 
University varsity athletic team. 
Reaction time--the time interval from the beginning 
of an audio stimulus to the removal of the rear · 
foot from a footswitch • 
. 
Running speed--the time required to run a given 
distance. (i . e .  10 feet or 30 feet) • 
Vertical jump--a vertical leap into the air from 
a position with the legs flexed , thumbs hooked 
inside waistband , and· an erect back . 
4 
CHAPTER II  
REVIEW OF LITERATURE 
Numerous studies have been conducted relating 
to 1he present investigation . After reviewing these 
studies , they were divided into four areas : I .  Athletes 
versus Non-athletes , I I .  Movement and Reaction Time , 
I I I .  Reaction-Movement Time and Athletic Success , IV.  
Explosive Power and Speed . 
I .  ATHLETES VERSUS NON-ATHLETES 
Several studies comparing the reaction and 
movement times of athletes and non-athletes have indicated 
that athletes are faster movers and res'ponders than non-
athletes . 
In a study by You�ger , 1 122 women athletes and 
non-athletes were tested on hand reaction time and speed 
of arm movement . It was found that women athletes were 
significantly faster than the women non-athletes in speed 
of arm movement and reaction time. In addition , it was 
found that within the athletic. group, tennis players , 
swimmers , fencers and field hockey players did not differ 
1 
Lois Younger , "A Comparison of Reaction and 
Movement Times of Women Athletes and Non-athletes , "  
Research Quarterly , 30:349, October , 1959 . 
5 
significantly in reaction time . 
Beise and Peaseley , 2 in a similar study of 
skilled and unskilled women in sport activitie s ,  reported 
that the skilled_ group showed significant differences 
from the unskilled_ group in reaction time of large muscle 
_ groups , speed of runni�g and in speed when action required 
dexterity of movi�g the body. It was also interesting 
to nct:.e that within the skilled_ group different levels 
of speed were found to exist dependi�g upon the sport 
in which the individual was proficient. 
Wilkinson3 also noted that there were differences 
in reaction time exhibited within the athletic groups . 
He found that wrestlers and baseball players showed 
greater speed of reactions than did football players , 
basketball players , and non-athlete s .  
I t  was also reported that athletes had faster 
I 
reaction times than the non-athlete s .  
A study . by Pierson , 4 deali�g with fencers · and 
non-fencers� reported that fencers were s�gnificantly 
2 
Dorothy Beise �nd Virginia Peaseley , "The 
Relation of Reaction Time , Speed, and Agility of Big 
Muscle Groups to Certain Sport Skills , "  Research Quar­
terly ,  8 : 13 3 ,  March, 1937.  
3James J.  Wilkinson , "A Study of Reaction-Time 
Measures To a Kinesthetic and a Visual Stimulus for 
Selected . Groups of Athletes and Non-athletes "  (unpub­
lished Doctoral dissertation , Indiana University , 1958) . 
4william R. Pierson , "Comparison of Fencers and 
Non-fencers by Psychomotor , Space Perception and Anthro­
pometric Measures , "  Research Quarterly ,  27 :90·, May , 195 6 .  
6 
faster than non-fencers in those measures which involved 
movement of the arm. However ,  there was no difference 
between fencers and non-fencers in discriminatory or 
simple reaction time when it was measured by the finger-
press method. 
Olsen, 5 in his s tudy of 300 .athletes· , · _intermediate 
athletes , and non-athletes concluded that athletes had 
faster simple reaction time , choice reaction time , and 
discriminatory �eaction time than. groups of  intermediate 
and non-athlete s .  
Cooper , 6 also came to the conclusion that athletes 
in general tend to react quicker than non-athletes on 
reaction time and speed of free arm movement . 
In a very similar study , Slater-Hammel7 found 
that varsity athletes had significantly shorter over-all 
�eact�on time than physical education, music , and liberal 
arts najors in response to light and arm movement stimuli . 
5 
Einer A .  Olsen, " Relationship Between Psycholo­
gical Capacities and Success in College Athletics , "  
Research Quarterly,. 27: 7 9 ,  March, 1956 . 
6John H .  Cooper, "An Investigation of the 
Relationship Between Reaction Time and Speed of Movement , "  
(unpublished Doctoral dissertation, Indiana University , 
1956 ) . 
7A . T .  Slater-Harrmel , " Comparisons of  Reaction­
Time M easures to a Visual Stimulus and Arm Movement , "  
Research Quarterly, 26:470 , December, 195 5 .  
7 
In other studies , Knapp8 and Keller9 reported 
athletes to have significantly faster reaction and q�ickness 
of movement times than non-athlete s .  Considine10 also 
reported that athletes had faster finger reaction and 
reflex times than non-athletes . 
It is clearly evidenced by the literature that 
athletes are faster and q�icker than non-athletes in 
speed of limb movements and responses . But, within the 
athlete groups there were trends of  variability in speed 
of novement and reaction time . By this , it is meant' that 
there is no consistent agreement that one particular 
group was faster than another in the studies reviewed . 
- -
II. MOVEMENT AND REACTION TIME 
It has been traditionally assumed that there is 
a high relationship between reaction time and movement 
time . . In past years , this area has been investigated 
rather thoro�ghly. 
8 
Barbara N .  Knapp , " Simple Reaction Times of 
Top-Class Sportsmen and Research Students ," Research 
Quarterly, 26 : 470 , Decerober ,  196 1 .  
9Louis F .  Keller , "The Relation cf 'Quickness 
qf Bodily Movement' to Success in Athletics , 11 Research 
Quarterly, 13 : 14 6 ,  May , 1942. 
�OWilliam J .  Considine , "Reflex and Reaction 
Times Within and Between Athletes and Non-athletes "  
(unpublished Masters thesis , Illinois State University , 
196 6 ) ,.  
8 
In the study conducted by Westerlund and Tuttlel1 
it was found that a high degree of relationship existed 
between speed in running seventy-five yards and reaction 
time (r=+.863)  as demonstrated by twenty-two trackmen . 
However , in a similar study , Henry and Trafton12 
found a low correlation (r=+.14)  with reaction time and 
fifty yard dash times of twenty-five physical ecucation 
majors. 
This finding was in close �greement �ith that of 
Henry13 · in which he reported a low nons�gnificant corre-
lation of + . 1 8  be�ween individual reaction times and 
fifty yard sprint times of eighteen upper class unive�sity· 
students. 
14 Lotter , in his study of the interrelationships 
amo�g reaction times and speed of movement in different 
limbs u.si!lg a modified baseball throw and a football kick 
found quickness of reactions and movement distinctly 
different and unrelated abilities. 
11 
J.H . Westerlund and W.W . Tuttle , "Relationship 
Between Running Events in Track and Reaction Time , "  
Research Quarterly, 2 : 95 ,  October , 193 1 .  
12  k 1 . d . ft II Th Fran in M. Henry an Irving R. Tra on , e 
Velocity Curve of Sprint Running With Some Observations 
of tre Muscle Viscosity Factor' II Research Quarterly' 
2 2 : 409, December, 1951. 
13 Franklin M. Henry , " Influence of Reaction and 
Movement Times and Equivalence of Sensory Motivators of 
Faster Response , "  Research Quarterly, 23:4 3 ,  March , 1952. 
14williard s. Lotter , " Interrelationships Among 
Reaction Times and Speeds of Movement in Different Limbs , "  
Research Quarterly , 2 3 : 301 , October , 1952. 
9 
15 
Henry found speed of reaction and movement time 
to be independent and unrelated . He substantiated this 
16'  1 7 ,  18' 19 
finding in later studies. 
20  
The s tudy by Smith also reported that correla-
tions between reaction time and movement time (r=- . 0 6  to 
r=+. 2 3 )  ·were statistically nons�gnificant. I t  was also 
reported that individual differences in ability to react 
and move quickly �ere almost entirely unrelated. 
Hipple21 invest�gated the racial differences in 
the influence of motivation on muscular tension , reaction 
tim� , and speed of movement. Among his conclusions he 
15 
Franklin M .  Henry , "Force-Time Characteristics 
of the Sprint Start , ". Research Quarterly, 2 3:301 , October , 
1952. 
16 
Franklin M. Henry , "Reaction Time-Movement Time 
·Correlations , " Perceptual and Motor Skill s ,· 12 : 6 3 ,  1961. 
17  
Franklin M .  Henry , "Factoral Structure of Speed 
and Static Strength in a Lateral Arm Movement," Research 
Quarterly, 3 1 : 440 ,  October , 196 0 .  
1 8  
Franklin M.  Henry , · " Increased Response Latency 
for Co�plicated Movements and a 'Memory Drum' Theory of 
Neuromotor Reaction , "  Research Quarterly ,  3 1 : 4 4 8 ,  October , 
1960. 
19 
Frank lin .M. Henry , " Influence of Motor and 
Sensory Sets of Reaction Latency and Speed of Discrete 
Movements , "  Research Quarterly , 31:459 , October , 1960.  
20  
Leon E. Smith , " Reaction Time and Movement 
Time in Four Large Muscle Movements , "  · Research Quarterly, 
32 : 88 ,  March , 1961. 
21Joseph E. Hipple , "Racial Differences i n  the 
Influence cf Motivation on Muscular Tension , Reaction 
Time , and Speed of Movement , "  Research Quarterly, 2 5 : 297 , 
October , 1954. 
10 
repor�ed low correlations for reaction time and speed of 
movement time with the Negro (r=+.23) and white ( r�+.38) 
groups. 
2 2  
Pierson reported that there was no demonstra�ed 
relatio.nship between speed of arm movement and reaction 
time anong fencers and non-fencers. 
These findings were further substantiated by 
2 3  
. 
2 4  2 5  26  
Fai.rclo�gh , Hqwell , Cooper , and Phillips Both 
Howell and Fairclo�gh reported n�gative correlations 
(r=- . 382 and r=-.2 7 8 ,  respectively) between reaction and 
movement time. But Cooper also reported that partici-
pation in athletics had no effect on the relationship 
between reaction time and various movement .times. 
2 7  
Usi�g different age. groups , Mendryk also found 
22  
Pierson, loc . cit.  
2 3  
Richard H .  Fairclough, 
Improvement in Speed of Reaction 
Quarterly, 2 3 : 2 0 ,  March, 1951. 
2 4  
"Transfer of Motivated 
and Movement , "  Research 
Maxwell L .  Howell , " Influence of Emotional 
Tension on Speed of Reaction and Movement , "  Research 
Quaiterly, 24 : 2 2 ,  March , 1953. 
2 5  
Cooper ,  loc . cit. 
2 6  
William J:i• Phillips , " Influence of Warm-Up 
Exercises on Speed of Movement and Reaction Latency , "  
Research Quarterly ,  34 : 370 , October , 1 9 6 3 .  
27  
. Stephen Mendryk, " Reaction Time , Movement 
Time , and Task Specificity Relationships at Ages 1 2 ,  
22 , and 4 8  Years," Research Quarterly, 31:2.: 156 , May , 
1960. 
11  
reaction time and speed of movement unrelated with no 
influence by age . The correlations were low (r=+.127 
and i=+.138) and nonsignificant. 
28  
In a similar study , Hodgkins found that in the 
majority of_ age_ groups studied of 930 men , women , and 
children ranging in age from six to e�ghty-four , there 
was no relationship between speed of reaction and speed 
of novement. 
Pierson 
Contrary to the findings of Mendryk and Hodgkins , 
29  
reported that there:was a statistically signi-
ficant correlation (r=+.56) bet�een reaction and movement 
time;s of males between the ages of e�ght and e�ghty-three .  
30 
You!lger also reported a s�gnificant , but low 
correlation between reaction and movement time. This 
was found to be true amo!1g both athletes and non-athletes. 
I t  was further ?-greed by Pierson and Rasch31 that 
a low but statistically s�gnificant relationship existed 
between reaction and movement time with both of these 
2 8  
Jean Hodgkins , " Reaction Time and Speed of 
Movement in Males and Females of Various �ges , "  Research 
Quarterly ,  34 : 33 5 ,  October , 1963. 
29 
William R. Pierson , " The Relationship of Move­
.ment Time and Reaction Time from Childhood to Senility , "  
Research Quarterly ,  30:227-231 , 1959.  
30 
Younger, loc . cit.  
31 . 
12 -
William R .  Pierson and Philip �asch , !!Generality 
Of a �eed Factor in Sirr.ple RE!action and Movement Time , "  
Perceptual and Motor Skills , 11:12 3 ,  196 0 .  
qualities conditioned by a general factor. 
Kerr32 also supported the previous findings when 
he reported that knee reaction and speed of movement times 
on two ·di fferent occasions correlated ( r� . 5 3 8  and r= . 629 , 
respectively) . 
Al though there are conflicti�1g fincii!lgs concerning 
the relationship betv1een rea. ctior' and r:1ovement time the 
writer feels that the majority of studies reviewed indicate 
that . there is no significant relationship between reaction 
and movement time . Furthermore , the two qualities seem to 
be totally independent of each other . 
III. REACTION-MOVEMENT TIME P....ND ATHLETIC SUCCESS 
There have been many correlations reported in 
the literature between_ general athletic performnnce and 
speed of movement. 
. 
Kelier33 reported a positive relationship between 
the chili ty to move the body quickly and success in atbletics 
as demonstrated by 755 college and h�gh school athletes and 
non-athletes. It was also found that team-sport athletes 
< 
(baseball ,  football , track) were · quicker than individual 
sport athletes (wrestlers, gyrr·nasts , and sw:i.r..rrers) . '::'here-
fore it was reported that the requir�Llents in quickness of 
32 
Barry A. Kerr, "Helationship Bet\"TeE:n Speed 
of Feaction and Movernent in a Kr.ee Extension Hover.·.en t, 11 
Research Quarterlx, 37 : 55 ,  March, 1966. 
3" JKeller , loc. cit .  
13 
bodily movement are not the same for all sports. 
3 4  
. . 
Steitz also attempted to determine the rela-
tionship of reaction time and various other selected 
factors to success in various sports. He tested 196 
Springfield Coll�ge male students for reaction time , 
performance time, speed, Sargent Jump and physical fitness. 
These measurements were compared with the ratings given 
' 
to each .subject by his coach. The findings indicated 
that reaction time does appear to be an important factor 
in the achievement of success in specific sports . 
35 
In another study , Thompson attempted to determine 
the effect of reaction time upon volleyball playing 
ability . Twenty-four college women were placed into one 
of two. groups--skilled or unskilled--as determin_ed by 
their participation. The difference in ski l l  of the two 
groups was verified by means of a wall-volley test and 
by j.ldges' ratings. The subjects were tested for simple 
reaction and total body reaction time. A t ratio was 
computed compari�g the difference between the two groups. 
There was no significance found for simple reaction time , 
14  
but a significance at the .01 level of confidence was found 
34 
Edward S. Steitz, " The Relationship of Reaction 
Time, �eed , Sargent Jump , Physical Fitness , and Other 
Variables to Success in Specific Sports , "  (unpublished 
Doctoral dissertation , Springfield College , 196 3 ) . 
35 . 
Carol A. Thompson , " A  Study of Various Reaction 
Times and Movement Times as Factors of Volleyball Playing 
Ability , "  (unpublished Master's thesis , University of 
Illinois, 1962 ) .  
...for total bo�y reaction time . 
Thus, it was then concluded that the skilled 
pla�rs were not superior to the unskilled players in 
simple reaction time but that total body reaction time 
is a factor in volleyball playi�g ability . 
Spyke36 conducted a study with 102 h�gh school 
wrestlers to determine if there was any relationship 
between reaction time and success in wrestli�g .  Wrestli�g 
success was computed for each subject by ass�gni�g two 
points for each wrestling match won , one point for each 
match tied and no points for each match lost and then 
dividi�g the total points earned by the number of matches 
wrestled. Each subject was. given a fi�ger reaction time 
test.  These scores were correlated with wrestli�g success 
ard found to be s�gnificantly related. 
15 
Few studies have been conducted dealing specifically 
with reaction-movement time and success in athletics. But 
from the studies reviewed, there appears to be considerable 
·evicence indicating·that reaction time and movement time 
are related to athletic success. 
IV. EXPLOSIVE POWER AND SPEED 
Several studies have been conducted concerni�g 
explosive. powe r ,  but very few with both explosive power 
36 
Herbert A. Spyke , " The Relationship of Reaction 
Time to Success in High School Wrestling , "  (unpublished 
Master's thesis ,  Eastern Illinois University , 1968) . 
and speed. 
37 
Harris conducted one of the earliest studies 
in which she attempted to determine the relationship 
between force and velocity in athl�tic events o f  various 
kin'ds. One hundred and s ixty-three h�gh s chool. girls 
were . given a battery of tests . Amo!lg these was a Sa�gent 
Jump and forty yard dash. The correlation reported between 
these two tests was r=.5942. 
38 
In a later study by Carpenter , he found a 
correlation of r= . 52 6 7  when the Sa�gent Jump was correlated 
with track and field events which included a sixty-yard 
dash,  six-pound shotput, and standing broad jump. . 
39 
Similar f indi!lgs were reported by Hutto when 
he used zero-order correlations
.
of selected events with 
a t  hletic power , usi!lg factor scores. He reported a 
correlation of r= . 68 0 8. 
3 7  
J�ne E .  Harris , "The Differential Measurement 
of Force and Velocity for Junior High School Girls , "  
Research Quarterly, 8:114 , December , 1937.  
38  
Aileen Carpenter , "Strength , Power,  and Femi­
ninity as Factors Influencing the Athletic Performances 
of College Women , "  Research Quarterly , 9 : 12 0 ,  May , 1 9 3 8 .  
3 9  
Louis E .  Hutto , "Measurement of the Velocity 
Factor and Athletic Power in High School Boys , "  
Research Quarterly, 9 : 10 9 ,  October, 1938. 
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4 0  
A more recent study by Gray and others reported 
that l�g speed as measured by the bicycle ergometer and 
l��. · power as measured by the vertical j ump correlate.a • 4 70; 
. which was s�gnificant at the · . 001 leve l .  The subjects 
for this study were sixty-two medically fit male coll�ge 
s mdents . 
Based on the studies reviewed,  there appears to 
be some relationship between explosive power and �peed 
altho�gh only the study by Gray et al.  dealt specifically 
with the two qualities. 
40 
R .  K .  Gray , K. B. Start , and A. Walsh , 
"Relationship Between Leg Speed and Leg Power ,"  Research 
Quarterly, 33:39 5 ,  October , 1962. 
CHAPTER I I I  
PROCEDURES 
In order to �rovide an accurate account of the 
methodology used in the collection of data , a description 
of the subjects , test equipment , and procedures employed 
are presented in this chapter . 
I .  SUBJECTS 
The sub jects for this study were 142  male under-
· graduate and. graduate students at Eastern I l linois 
University . Each subject was placed into one of two 
major gLoups--athlete or · non-athlete--as defined in the 
definition of terms . The non-athlete group was composed 
of furty-e�ght volunteers from the physical education 
activity classes and the co-recreation pr�gram_. The 
mean heights and weights for this group were 178 . 9  centi­
meters with a range of 166 to 189 centimeters and 76 . 0  
kil�grams with a ra�ge of 56 . 8  to 103 . 4  kilograms respec­
tively. 
Subjects in the athlete group were all members 
of the following varsity teams : spring football (35) , 
tennis (10 ) ,,gymnastics (6 ) , baseball (16) , golf (5 ) , 
and track and field ( 2 2 ) . The mean he�ght for the athlete 
group was 179 . 9  centimeters rangi�g from 6 0 . 1  to 121 . 8  
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kilograms. 
The athlete group was also composed of many 
national , conference , and school champions and record 
holders in track and field, gymnastics, footbal l ,  basebal l ,  
tennis ,  and gol f .  
Each subject was contacted thro�gh written or oral 
communication and told when and where to report for testing. 
I I .  TESTS AND EQUIPMENT 
There were two basic tests administered in this 
study. They consisted of a vertical jump and a reaction­
runni�g speed test. The tests were administered in the 
Physical Education Research Laboratory and the indoor 
track at Eastern I llinois University . 
Vertical Jump 
The first test administered was a vertical jump 
test (VI ) ,  from which two different measurements were 
recorded.  They consisted of the he�ght jumped and the 
time e l�sped while in the air (TIA) . · The equipment used 
in cbtaining this were a modified version of the apparatus 
used by Henry1 and Fritz2 , and a Dekan Automatic Performance 
1 
Franklin Henry , " The Practice and Fatigue Effects 
in the Sargent Jump" , Research Quarterly ,  May 194 2 ,  p .  18.  
2william E .  Fritz, " Effects of a. Trampoline 
Training Program on Selected I tems of Motor Fitness " , 
(unpublished Master's thesis ,  South Dakota State University, 
196 5 .  
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·Analyzer .with one switchmat . 
The apparatus used to measure the vertical jump 
was constructed in the Physical Education Research Laboratory 
(see Ei.gure 1 ) . It  consisted of a hockey helmet with a 
non-stretch braided nylon cord attached to the top of the 
helmet and extending vertically to a three pulley arrange­
ment which allowed the:cord to pass horizontally to an 
automatic take-up reel .  T�e automatic take-up reel (garage 
trouble light cord reel) in turn placed constant tension 
on the cord. A five foot wooden dowel rod marked in 1/16 
inch units was paralled with and one-half inch below the 
nylon cord. The rod was one-half inch in diameter encom­
passed by a moveable rubber indicator and · a metal slide . 
The slide was attached to the cord and moved back and forth 
with the cord on each jump. The height of the jump was 
read from where the rubber indicator had been moved on the 
calibrated rod. 
The Dekan Automatic Performance Analyzer was used 
to <Etermine the amount of time spent in the air while 
e x  ecuti!lg the jump . The Dekan time clock was set up to 
start on break-contact and stop on make-contact with the 
switchmat. 
Reaction-Running Speed 
The reaction-running speed test was the second 
test administered. The purpose of this test was to 
determine : 1 )  reaction time , (RT ) ·2) running speed at ten 
feet (Rs
10
) ,  and 3 )  running speed at thirty feet (Rs30 ) .  
2 0  
E 
w1·· • • 
0 le>. 
-A 
B 
A - Take-up reel 
B - Rubber indicator 
C - Metal slide 
D - Wooden dowel rod 
E - Dekan TiP.ler 
F - Switchmat 
G - Helmet 
F�gure l 
c D 
Modified Vertical Jump Apparatus 
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The · equipmen� used was a two-piece electronic· stopwatch 
made 1¥. Daktronics of Brookings , South Dakota. This 
electronic stopwatch. gave a direqt read and print-out. 
It was capable of timing to the nearest 0 .0 0 0 0 1  and 
split timing . The timer was started by pressing a button 
that initiated a low intensity sound. The other equipment 
consisted of a footswitch attached to a track starting 
block , two highly sensitive photoelectric cells mounted on 
tripods, and two light beam sources ·mounted atop two 
. platforms three feet above the runni�g surface . The 
photoelectric cells and light sources were placed ten and 
thirty feet from the starting line (see Figure 2 ) .  
I I I .  TESTING AND PROCEDURES 
Upon entering the research laboratory , each 
subject was given a data card (Appendix A) on which to 
fill in his name , date of birth , year in school ,  and 
athlet;,ic p·articipation . · 
After completing this information , each 
subj ect's weight and height measurements were taken and 
recorded to the nearest quarter-pound and centimeter 
respectively on his data card . 
. . 
Vertical Jump- -Explosive Muscular Power 
Each sub ject was instructed to put on the helmet 
and adjust the chin strap. He was then told to stand on 
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the make-brP.ak switchrnat with his toes placed on appropriate 
markings . By doing this , the subject was positioned 
110 
volts 
A - E lectronic stopwatch 
B Electronic printer 
C - Footswitch on back starti�g block 
D - Starting line 
E - Running lane 
F - Photoelectric cell 
G - L�ght source 
0 ft.  
F G 
E 
1 0  ft. 
I 1 D 
-c 
A -B 
Figure 2 
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Reaction-Runni�g Speed Di�gr2m 
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volts 
directly under the fir�t .Pulley . · In order to record 
standing height the subject was instructed to stand erect 
on the balls of his feet and then return to a flat footed 
position . _The procedure eliminated the slack that may 
have been in the cord by placing tension on it.  
The subject was then instructed to: 1) hook 
thumbs inside waistban-d of his pants, 2 )  crouch , · 3 ) ,  keep 
back straight, and 4 )  j�p upward at which time the tester 
determined approximately how h�gh the subject was capable 
of j umpi�g and placed the indicator at that point. The 
subject was. given three _ additi
.onal trials. Duri�g each 
�f these jumps , the indicator was adjusted as needed to 
record an accurate measurement. · The amount of time in 
the air was also recorded for each jump to the nearest . 0 1  
second. The best jump and correspondi�g time was recorded. 
After the vertical jump test , the subject was 
given his data card and directed to the indoor track. 
�eaction-Running Speed 
At the testing site--a six lane rubberized asphalt 
indoor track--for reaction-runni�g speed, the tester 
explained the procedure to each subject. Subjects were 
instructed to stand fn the designated lane , wh�ch was 
forty-two inches wide , behind the starti�g line and assume 
24  
a stand-up starti�g position with the rear foot on the 
foqtswitch. Each subject was then told that he would hear 
the commands "Ready" , " Set" , and then the sound stimulus. 
This was done once to acquaint the subject with the starting 
. _procedure . .Each subject was told to run as fast as he 
could to a point beyond the second light , thirty feet 
away . Three trials were. given to each subject and a 
reaction time , (RT) Rs10 , and Rs30  time recorded auto­
matically with the release of the foot-switch and the 
interruption of the constant l�ght beam·�t ten and thirty 
feet. Each time was recorded to the nearest . 0001 second. 
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CHAPTER IV 
ANALYSIS OF DAT.A 
One hundred and forty-two male coll�ge athletes 
and ron-athletes we.re tested for explosive muscular power 
reaction time , and running speed to determine if  there 
was any significant difference in performance within 
and between the two groups . 
Also investigated, although not of primary 
concern , were the interrelationships between body we�ght , 
explosive muscular power ,  reaction time , and runni�g speed .  
I .  STATISTICAL TREATMENT 
All the raw data collected in the invest�gation was 
... 
punched into IBM cards and fed thro�gh an IBM 360  Model 
-·2050H computer at the Computer Services Cente r ,  Eastern 
I llinois University . The computer was pr�grammed to run 
two statistical pr�grams--a t ratio and a c.orrelation matrix . 
The • 05 level of confidence was selected to denote statis-
tically s�gnificant differences or relationships . 
t Rltio 
The t ratio , a pr�gram developed by DiPietro and 
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LeDuc,1 was used to determine the significance of the 
difference between the mean vertical jump (VJ) , reaction 
time (RT ) , running speed at ten feet (Rs10 ) ,  and running 
speed at thirty feet (Rs30 ) performances of the non-athlete 
and athletes. 
Correlation Matrix 
. A correlation matrix was used · to determine the 
interrelationships between body we�ght, explosive muscular 
power, reaction time, and running speed for the athlete 
and non-athlete groups . 
II� PRESENTATION OF FINDINGS 
The f ollowi�g f indi�gs are presented under two 
basic headings--comparisons and interrelationships . 
Comparisons 
Numerous comparisons were made within and between 
27 
the variou�. groups . The findings for these group comparisons 
are presented accordi�g to their significance in the 
investigation. 
Athletes vs non-athletes. The compari�ons of primary 
concern were those between the athlete and non-athlete 
groups. These findings are presented in Table 1 .  
1 
A. J. DiPietro and R. J .  LeDuc, 
For Means Between Groups" , (Charleston : 
University, May , 196 4 ) . 
"Student T-Scores 
Eastern Illinois 
Variables 
Wt. (Kg. )  
VJ(in.) 
T. I.A. (sec. )  
Rl'(sec. )  
R>lO 
(sec. )  
R:>30 (sec. ) 
Table 1 
CcJrparisons Between the Athlete 
arrl Non-athlete Groups 
Athletes (94) Non-athletes(48) 
s.o. �an S.D. 
79.75 13.72 75.96 12.09 
. .  
17.12 3.04 16.84 3.19 
.50 .05 .48 .06 
. 3955 . 1110 . 4121 . 1129 
1.1705 . 1094 1. 2414 .1117 
2.2064 . 1388 2. 2957 . 1500 
*�notes s.ignificance in the investigation 
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t p 
1.61 . 20 
.495 
1. 75 . 10 
. 832 
3.60 .001* 
3 . 50 .001* 
I t  is quite evident from the table that the 
athletes performed better 'than the non-athletes on all 
variables . Howeve r ,  only two of these were significant 
in the investigation. J?oth of the.se--Rs10 and RS30--were 
significant at the . 001  level of confidence . 
Football vs other athletic groups . Table 2 reveals 
that on the vertical jump (VJ) and time in the air (TIA) 
scores between the football and. golf groups, the football 
group demonstrated better performances. They also appear 
29 
to l:e faster reactors than the. golf , track and field , and 
baseball groups. However ,  none were significant. Concerni�g 
·speed, the football group tended to be the slowest movers . 
I t  mould also be noted that the football group was signifi­
cantly heavier in body weight than all other athletic groups . 
Baseball vs other athletic groups . I t  is revealed 
in Table 3 that the baseball. group ran ten feet faster than 
the d:her groups with the exception of the gymnastic group . 
They ian significantly faster than the track and field , and 
football groups. Similar findings were reve.aled for speed 
at thirty feet with significant scores only between the 
football and baseball groups . Nevertheless , the baseball 
group demonstrated the slowest reaction times. 
Golf vs other athletic groups . There were no 
significant differences of performance for TIA , RT , and 
Rs30 demonstrated between golf and the other groups. (See 
Table 4 ) . It can be noted , however,  that the. golf_ group 
demonstrated the lowest VJ and TIA scores .  I n  reaction 
Table 2 
Comparisons Between Football 
and Other Athletic Groups 
Variable FB(35 )  BB(l6)  GO (S)  TEN ( 1 0 )  
WT (kg) 
Mean 9 0 . 9  7 8 . 0  7 7 . 3  d 6 7 . 0  t 3 . 95a 2 . 3 8  6 . 09a 
VJ {in) 
Mean 16 . 78 16 . 94 15 . 30 1 8 . 2 5  
t . 185 1 . 03 1 . 44 
TIA ( sec)  
Mean . 49 .so . 48 . 53d t . 511 . 27 7  2 . 09 
RT (sec) 
Mean • 39.49 . 4220  . 4016  . 29 9 5  
t . 830 . 137 2 . 62C 
RS10 (sec)  Mean 1 . 2029  1 . 12 3 0  1 . 15 7 4  1 . 1264  
t 2 . 54C . 833 1 . 87 
RS30 (sec )  Mean 2 . 2600  2 . 1544 2 . 19 7 5  2 . 12 8 8  
t 2 . 55c . 856 2 . 53c 
.-
asignif icant at the . 001  leve l .  
bsignif icant at· the . 01 leve l .  
csignificant at the . 02 level.  
dsignif icant at the • OS level • 
30 
T&F (22 )  GYM ( 6 )  
7 2 9  6 7 . 8  
5 . 54a 4 . 6 4a 
16 . 9 8  19 . 7ld . 212 2 . 16 
. 51 . 53 
1 .  2.5 1 . 87 
. 4200  . 39 2 8  
. 8 41 . 05 9  
1 . 1979 1 . 0913 
. 15 8  2 . 16d 
2 . 2186  2 . 1250 
1 . 0 3  1 . 96 
Variable 
WT (kg) 
Mean 
t 
VJ ( in )  
Mean 
t 
Table 3 
Comparisons Between Baseball 
and Other Athletic Groups 
BB ( 1 6 )  T&F ( 2 2 )  GYM ( 6 )  TEN ( 1 0 )  
7 8 . 0  72 . 9  6 7 . 8 67 . 0  
16 . 94 
1 . 4 8  2 . 9sb 3 . 7 8a 
16 . 9 8  
. 036 
19 . 7 1  18 . 2S 
2. 4 7d. . 1. 70 
TIA (sec)  
Mean . SO 
t 
RT ( sec) 
Mean . 42 2 0  
t 
Mean , 1 . 1230 
RS1.Q · ( sec)  t 
Rs30 (sec)  Mean 2 . 1S44 
t 
. Sl 
. 711 
. 4 200 
. 049  
1 . 19 7 9  
2 . 36d 
2 . 2186 
1 . 6 8  
. 53 . 53d 1 . 9 6  2 . 14 
. 39 2 8  . 299S 
. SS9 2 . 7 2c 
1 . 0913 1 . 1264  
. 86 1  . 107 
2 . 1250  2 . 12 8 8  
. S82  . 749  
aSignificant at the . 001 level .  
bsignificant at the . 01 level .  
csignificant at the . 02 level; 
ds�gnificant at the . OS leve l .  
FB ( 3S) 
9 0 . 9  
3 . 9 sa 
16 . 7 8 . 
. 18S 
. 49 
. Sll  
•. 3949  
. 830 
1 . 20 2 9  
2 . 54c 
2 . 2600  
2 . ssc 
.31 
GO (S)  
7 7 . 3  
. 141  
15 . 30 
l . SS 
. 4 8  
. 843 
. 4 016 
. 331 
l . 1S74 
·l . 01 
2 . 19 7 5  
. 910 
Table 4 ' 
Comparisons Between Golf and 
Other Athletic Groups 
Variable GO. BB FB T&F 
WT (kg) 
Mean 7. 7 .  3 7 8 . 0  90 . 9  7 2 . 9  
t . 1 4 1  2 . 3 8d . 7 5 1  
VJ (in) 
Mean 1 5 . 30 16 . 9 4 16 . 7 8 d 16 . 9 8  -t 1 . 55 1 . 0 3 . 9 2 2  
. TIA (sec) 
Mean . 4 8 .so . 4 9 . 51 
·t . 8 4 3  . 2 7 7  . 9 4 1  
RT (sec) 
Mean . 4016 . 4 220 . 39 4 9  . 4 2 0 0  
t . 3 3 1  . 1 3 7  . 3 07 
RS 10 (sec) 
Mean 1 . 1 5 7 4  1 . 1230 1 . 2 0 2 9  1 . 19 7 9  
t 1 . 0 1 . 8 3 3  . 7 50 
RS 30 (sec) 
Mean 2 . 1975  2 . 1544  2 . 2 6 0 0  2 . 2 1 8 6  
t . 9 10 . 85 6  . 31 8  
-
asignificant at the . 001 leve l .  
bsJ.gnif icant at· the . 0 1 level .  csignificant at the . 0 2  level . 
dsignificant at the . 0 5  level . 
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TEN GYM 
6 7 . 0  6 7 . 8 
. 2 85 1 . 8 2 
1 8 . 2 5b 3 . 6 2 
19 . 7 1 
� . 0 7c 
. 5 3  . 5 3  
2 . 11 1 . 7 8 
. 2 9 9 5  . 3 9 2 8  
1 . 8 1 . 15 9  
1 . 1264  1 . 0 9 1 3  
. 6 16 1 . 14 
2 . 12 8 8  2 . 1 2 5 0  
1 . 2 2 . 8 30 
time , the golf group showed better performances than the 
track and field, and football. group s .  
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Gymnastics vs other athletic groups . Table 5 reveals 
that the . gymnastic group demonstrated better performances 
on the vertical jump than the other groups with three of 
the comparisons being significant. · on t�e contrary there 
was no significant difference demonstrated for TIA, although 
the gymnastic . group remained in the air longer than the 
other groups .  · As for running speed, the . gymnastic . gr.cup 
appeared to be faster than all the other_ groups on both 
RS10 md Rs 30 . They were significantly faster than the 
football group for RS10 · Reaction time scores indicated 
that the gyrnna�tic. group responded faster than all groups 
with the exception of tennis . Y�t ,  none of the comparisons 
were statistically significant . 
. Tennis and other athletic ·groups . It  is evident 
in Table 6 that the tennis group had the fas�est reaction 
times. They were s�gnificantly faster than the footbal l ,  
track and field , and baseball. groups . Furthermore , they 
exhibited better vertical jump scores than all . groups except 
the g,rmnastic group , with a significant difference between 
themselves and the golf group . It should , also , be noted 
that the tennis group was tightest in weight. In the matter 
of speed this group was faster on Rs10 than most of the 
group s .  At Rs30 , they were significantly faster than the 
football group and faster than all the other. groups except 
gymnastic s .  
Table 5 
Comparisons Between Gymnastics 
and Other Athletic Groups 
Variable GYM FB BB GO 
WT (kg) 
Mean 6 7 . 8 9 0 . 9  7 8 . 0  7 7 .- 3  
t 4 . 6 4 a 2 . 9sa l . 8 2a 
VJ (in) 
Mean 19 . 7 1  16 . 7 8d 16 . 9 4d 1 5 . 3 0  t 2 . 16 2 .·4 7 3 . 0 7c 
TIA (sec) 
Mean . 3 9 2 8  . 3 9 4 9  . 4 2 2 0  . 4 0 16 
t . 0 5 9  . • 559 . 1 59 
RT (sec) 
Mean . 5 3 . 4 9 .so . 4 8  
t 1 . 8 7 1 . 9 6 1 . 7 8 
RS 10 (s ec)  
Mean 1 . 0913  1 . 2029  2 . 1 2 3 0  1 . 1573  
t 2 . 16.d . 10 7  1 . 1 4 
RS 30 (sec)  
Mean 2 . 1250 2 . 2 6 00 2 . 1 5 4 4  2 . 1 9 7 5  
t 1 , 96 1 . 6 8 . 830  
-
asignificant at the . 0 01 leve l .  
bsJ..gnificant at the . 01 leve l .  
�S�gnif icant at the . 02 leve l .  
Signifi cant at the . O S leve l .  
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TEN T&F 
6 7 . 0  7 2 . 9  
• 2 0 5  . 1 . 00 
1 8 . 2 5  16 . 9 8 
1 . 40 1 . 5 8 
. 2 9 9 5  . 4 2 0 0  
2 . 09 . 5 25 
. 5 3 . 51 
. 2 6 3  . 9 6 3  
1 . 1264  1 . 1 9 7 9  
. 6 6 7  2 . 0 4 
2 . 12 8 8  2 . 2186 
. 0 6 2  1 . 4 5 
Table 6 
Comparisons Between Tennis and 
Other Athletic Groups 
Variable TEN GYM FB BB 
WT (kg) 
Mean 6 7 . 0  6 7 . 8 90 . 4  7 8 . 0  
t . 2 0 5  6 . 0 9a 3 . 7 8a 
VJ (in) 
Mean 1 8 . 2 5  19 . 7 1 16 . 7 8 1 6 . 9 4  
t ·1 .  4 0  1 . 4 4  1 .  70 
TIA (sec) 
Mean . 53 . 5 3  . 4 9 d . so t . 2 6 3  2 . 09 2 . 1 4d 
RT (sec) 
Mean . 29 9 5  . 39 2 8  . 3 9 4 9  . 4 2 2 0  
t 2 . 09 2 . 6 2c 2 . 7 2c 
RS10 (sec)  
Mean 1 . 1 2 6 4  1 . 0 9 1 3  1 . 2029  1 . 1230  
t . 6 6 7  1 . 87 . 1 07 
RS3 0  (sec) 
Mean 2 . 12 8 8  2 . 1250 2 . 2 600 2 . 1 5 4 4  
t . 0 6 2  2 . 5 3c . 7 4 9  
. -
�Significant at the . 00 1  leve l .  
Significant at the . 0 1 leve l �  
csignif icant at the . 0 2 leve l .  " 
dsignif icant at the . OS leve l .  
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GO T&F 
7 7 . 3  7 2 . 9  
. 2 85 1 . 4 6 
15 . 3 0b 16 . 9 8  3 . 6 2 . 9 8 6  
. 4 8 . 5 1 
2 . 1 1 . 9 4 4  
. 4 016 . 4 2go 
1 . 8 1 2 . 77 
1 . 15 7 4  1 . 19 7 9  
. 6 16 1 . 7 1  
2 . 19 7 5  2 . 2 1 8 6  
1 . 2 2 1 . 9 0 
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Track and field vs other athleti c_groups . Table 7 
reveals that the track and field group did not perform 
significantly better than any group on the variables tested. 
But there , were better performances than other. groups on 
some of the variables as evidenced in the table . 
Interrelationships 
A correlation matrix was computed for both the 
athlete and non-�thlete. groups between all the variab le s .  
The interrelationships obtained for both. groups are presented 
below. 
Athlete s . Table 8 reveals the results of the 
interrelationships of WT , VJ , TIA, RT , Rs10 ,  and Rs 3 0  scores . 
There was a very high relationship as would be expected , 
between TIA and VJ which means that the higher the athlete 
jumped the longer he remained in the air . The relationships 
between RT-Rs10 and RT-Rs3 0 were both significant and 
rather h�gh (r=+ . 5 3 5  and r=+ . 550 , respectively) . Vertical 
jump and runni�g speed also. yield some significant, but 
inverse relationships . In other words , the athlete that 
jumped h�gher also ran faste r .  
I t  i s  clearly evidenced from the table that all 
the ielationships within the athlete group were significan t .  
Non-athletes . Table 9 reveals the relationships 
for the non-athlete group . A significant relationship was 
found between VJ and TIA . There was also a significant 
and positive relationship between RT and P.s10 , but there 
was a v=ry low and nons�gnifi cant relationship between RT 
Table 7 
Comparisons Between Track and Field and 
Other Athletic Groups 
Vai;-iable T&F BB TEN GO 
WT (kg) 
Mean 7 2 . 9 7 8 . 0  6 7 . 0  7 7 . 3  
t 1 . 4 8  1 . 4 6  . 751 
VJ (in)  
Mean 16 . 9 8  16 . 9 4  1 8 . 25 15 . 30 
t . 036 . 9 86  . 92 2  
TIA '5ec) 
Mean . 51 . so . 53 . 4 8 
t . 711 . 949  . 94 1  
RS10 ( s�c)  
Mean 1 . 1979  l . 12d0 1. 1264  1 . 1574 
t 2 .. 36 1 . 71 . 750 
Mean . 4200  . 4220 2 . 9 9 5  . 4 0.16  
RT (sec) 
t . 049  2 . 7 7b . 307 
RS30 (sec) Mean 2 . 2186 2 . 1544 . 2 ·. 12 a a  2 . 19 7 5  
t 1 . 6 8  1 . 90 . 318 
;significant at the . 001 leve l .  
Signifi cant at the . 01 leve l .  
CsJ..gnif icant at the . 02 leve l .  
ds�gnif icant at the . 05 level . 
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FB GYM 
90 . 9  6 7 . 8  
s . s4a . 1 .  00 
1 6 . 7 8  1 9 . 71  
. 2 12 1 . 5 8  
. 49 . 53 
1 . 25 . 963 
1. 2029 1 .  0913 
. 15 8  2 . 04 
. 39 4 9  . 3928  
. 84 1  . 52 5  
2 . 2600  2 . 1250 
1 . 02 1 . 45 
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Table 8 
Interrelationships of Athlete Group 
Variable WT VJ TIA RT 
WT 
VJ - . 2 a o a 
TIA - . 312
a . 8 16 a 
RT . 2 3 7b - . 3 l la - .' 2 3 9b 
RS 10 . 4 13a - . 4 9 7a - . 4 7 3a . s 35a 
RS 3 0 . 4 8 2a - . 618a - . 6 0 3
a . ss oa . 9 3 la 
�Significant at the . 0 1 leve l .  
S�gnificant at the . 0 5  leve l .  
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Table 9 
Interrelationships of Non-athlete Group 
Variable WT VJ TIA RT 
WT 
VJ - . 385a 
TIA - . 3 3lb . 6 18a 
RT . 02 7  . 0 90 . 0 1 2  
RS 10 . 16 9  - . 2 9 lb - . 4 59
a . 30 8b 
RS 3 0  . 2 8 2  - . 4 3 9
a - . 7 0 4 a . 1 52 . 8 39a 
asignificant at the • 01 level • 
bs�gnif icant at the . OS leve l .  
and RS3 0 . Both Rs 1 0  arid RS 30 .showed s�gnificant relation­
ships with VJ . · Howeve r ,  very low and non-signifi cant 
relationships were found between RT-WT , RT-VJ , and RT-TIA. 
I I I .  DI SCUSSION OF FINDINGS 
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The writer feels that many of the findings pres ented 
warrant discussion. I t  should also be noted that the 
writer was not s tudying cause and effect, therefore his 
discussions are based on observations and subjective rea-
soni�g. 
Comparisons 
Athletes versus non-athletes . 
The comparisons between the athlete and non-athlete 
groups showed that the athletes were superior in the ir 
performances , especially in running speed. Howeve r ,  the 
\ . 
f indi�gs for reaction time were not s�gnif icant in the 
investigation. Some previous studies have concluded that 
the athletes were significantly faster reactors than the 
non-athletes . Although the subject� were not intentionally 
motivated by inves tigator , there appeared to be more 
initiative demonstrated by the non-athletes than the athletes 
to. get a fast reaction tirr.e . In doing so they tended to 
s low dow� before they reached the Rs 3 0  point . The athletes , ' . 
on the other hand , did not appea.r too concerned about reac-
tion time but more so on runni�g the required distance as 
fast zs pos�ible . This m�ght h ave contributed to their very 
significant performances at RS10 and RS3o · 
The athletes were faster reactors than the non­
athletes , but unlike previous findings in other studies , 
there was no s�gnif icant di fference demonstrated between 
the two groups . It was , howeve r ,  interesting to note the 
responses of the athletes to the s ound stimulus . They 
tended to remain motion less after the stimulus had sounded. 
It appeared as though they . were waiting for a " gun" und 
did not completely perceive the stimulus . Of course , when 
they did react ·it appeared as a delayed reaction. This 
was · observed for a few of the non-athletes also but not 
as frequently . The writer believes that the nature of the 
stimulus may have contributed to s l ower reaction times for 
the athlete group . 
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Contrary to the findi�gs , it would seem that the 
athletes should possess s�gnifi cantly more explosive mus­
cular power than the non-athletes . But in reviewing the 
interrelationships for both. groups between weight and 
vertical jump , it appe�rs that there is a s�gni_fican t ,  but 
inverse , relationship be.tween we�ght and vertical jump. 
Also, fuere is a s�gnifican t di. f ference in we�gh t between 
the athletes and non-athletes . Based o n  these facts , it 
would appear that regardless of whether you are an athlete , 
or non-athlete , body weight i s  a deciding factor in vertical 
jump performance . Another point that should be considered 
is the use of the arms in the vertical j ump . The athletes 
in general are more adept at usi�g the ir arms in j u:;1ping 
than fue non-athletes . Thi s ,  too, may have · contrituted to 
. . 
the nons.ignificant differences between the two groups for vertical j'UIIp 
(explooive muscular paver) . 
Athletic groups. 'lhe corrparisons arrong the various athletic 
groups yielded similar firrli�gs to these in previous studies. It appears 
that speed, and reaction tirre vary arrong these grqups depending upon the 
sport activity. (See Figures 3 , 4 and 5) • 'Ihis can also be true for 
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bcx:1y weight (Wr) , VJ, and TIA as revealed in Figures 6 ,  7 and 8. Hc:Mever, 
this does not explain the relatively poor perfo:rnances by the track and 
field, and football. groups . It should be noted that weightrren and 
· distancercen, who exhibited relatively lc:M perfo:rnance ,  corcposed sixty-
four percent of the track and field group. 
Nevertheless, the �jority of the cxxnparisons between the ath-
letic groops were as expected. 
Interrelationships 
,All relationships between different variables for the athlete 
group were significant. Hc:Mever, this was not true with the non-athlete 
group. 'lbere was consistency in that the lighter the individual, the 
higher he jurrped and remained in the air. But there were very distinct 
differences for sane of the relationships ootained for both groups . 
Whereas there were significant relationships demoilstiafed by":..th� . atl:ilete 
group between Rr::-.!'?1', RI'-VJ , RI'-TIA, Tf1I'-P.S10, and RI'-RS30 they were very 
lc:M and insignificant for the non-athlete group. 
Again, these perfonnances may be attributed to the non-athletes' 
apparent desire to get a fast reaction tirre and then slarr.i.ng dONn before 
reaching the I<:=>30 point since reaction time and running speed for the 
,, 
non-athletes are the only variables not indicating significance. 
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'!here are strong indications fran the fi�ngs that reaction time 
arrl running speed as determined in this investigation might be invalid 
due to the very lav intensity of the sound stimulus . 
{Sec . )  
-
-
1 . 2500 
1 . 2000 · -
-1 . 1500 
l . lOQO -
1 . 0500 -
1 . 0 0 0 0  -
Gvm 
'T' f;., To' 
GO 
TF.N BB 
' 
F�gure 3 
Summary of Rs10 Times Among 
the Athlete Groups 
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F'B 
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(Sec . ) ·  2 . 2 8 0 0  
-
2 . 2 6 0  o_ FB 
2 . 2 4 0  0 
-
2 . 220 o- T&F 
2 . 2 0 0  0- �("\ 
� 
2 . 1 80 0-
2 . 160 o-
BB 
2 . 14 0  o-
GYM 
!rEN 
2 �'. 120 0-
' 
2 . 10 0  o _  
. 
I. 
Summary of RS 30 Times Amo!lg 
the Athlete Groups 
(Se c .  } 
• 500 0 .. 
• 4 5 0 0  
. 4 0 0 0  -
. 3500 -
• J.00 0  -
. 2 500 -
. 20 0 0  
-
T&F· 
GYM f;' 'R GO 
TEN 
F�gure 5 
Summary of Reaction Time Scores 
Amo�g the Athletic Groups 
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BB 
{kg) 
10 0 . 5 0 
-
9 0 . 50 
-
8 0 . 5 0  -
7 0 . 5 0 -
6 0 . 5 0 -
s o . so -
4 0 . 5 0 
-
3 0 .., so -
2 0 • 5 (1--
1 0 . 50 -
FB 
BB GO 
T&F 
GYM 
" 
' 
' 
F�gurc 6 
Stur.nwry of Body Weight Anong 
the Athlete Gro�p 
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TEN 
( in . ) 
2 0 . 0 0 
-
1 9 . 5 0  -
1 9 . 0 0 -
1 8 . 5 0 
-
1 8 . 0 0  -
1 7 . 5 0  -
17 . 0 0 -
16 . 5 0 -
1 6 . 00 -
15 . 5 0 -
GYM 
TEN 
rp r.14' BB 
F'R 
Figure 7 
Summary o f  Vertical Jun p S c o1 e s  
1\mc:ng the Athlete C:r.oups 
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GO 
49 
(Sec . )  
. 60 
-
r,vM TEN 
·• 5 o_ T&F BB FB GO 
1 -
• 3 0-
. 2  o_ 
., 1 o_ 
. .  
F�gure 8 
Sunmi.ary of TIA Scores l\_P.!ong 
the Athlete Groups 
CHAPTER V 
su� .. M.ARY , CON CL US ION S ,  AND RECOMMENDATION 
I .  SUMMARY 
The primary purpose of this invest�gation was to 
determine i f  there was any s�gni·ficant difference in 
explosive musculu.r power ,  reaction time , and running speed 
within ·and between college athletes and non-athletes . In 
addition , the interrelationships between body weight , 
.explosive muscular power , reaction time , and running speed 
were studied.  
One hundred �nd forty-two male undc�graduate and 
graduate students at Eastern ' I llinois University were the 
subjects _in the invest�gation . Each subje•ct was placed into 
one c£ two major. groups--athlete er non-athlete . The 
non-at.hlete. group was composed of forty-c�ght volunteers 
from the physical education activity classes and the 
co-recreation program. The athlete_ group was c0�r·0sed of 
members from the varsity teams : spring football ( 3 5 ) , 
tennis {10) , gymnastics ( 6 ) , baseball { 16 ) , golf ( 5 ) , and 
track and field ( 2 2 ) . There were several national , confer­
ence , and school champions and record holders within the 
athlete group. 
Each subject was administered a. vertical jurr.p test 
which determi ned height jumped and the amou.nt of time spent 
50 
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in � air during execution. The other test administered was a reaction-
runni.ng speed test. In this test, reaction tine, running speed for ten feet, 
an:i runni.ng speed for thirty feet was detenni.ned. The best scores were re­
corded and puncred into IBM cards and fed through a catputer for statistical 
analysis. The t ratio was used to detennine the signi�icance of tre rreans, 
and a correlation matrix to detennine the interrelationships. 
II . CDNCI.IJSIONS 
Based on tre findings presented and within the limitations of this 
investigation, t.Yie follONing conclusions appear warranted: 
1.  College athletes are significantly faster than college non­
athletes for distances of ten and thirty feet. 
2. There is no significant difference in reaction tirre between the 
athletes and non-athletes althoogh tre athletes arG faster. 
3 .  There is no significant difference in vertical jump (explosive 
rctQScular pONer} beb.veen the athletes and non-athletes . 
4.  Gymnasts possess significantly greater vertical jump (explosi� 
. muscular paver} than the footl::all, baseball, and golf players. 
5 .  Tennis players are significantly quicker than the track and 
field, baseball, and football players . 
6 .  Gymnasts are faster at ten and thirty feet than track and tield, 
golf, tennis , baseball, and football players . 
7. There is a significant relationship between vertical jump and 
reaction tirre for the athlete group. 
8 .  'Ihere is a significant relationship between vertical jump and 
running speed for lx>th the athletes and non-athletes .  
9 .  There is a significant relationship between bcx:1y weight and 
vertical junping ability for both groups. 
10. There is a significant relationship between running speed and 
reaction tirre for both tre athletes and non-athletes .  
11. Speed and reaction tirrE tend to wiry depending on the sport. 
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III. REc:a-1MENDATION 
The writer recamends that a similar study be undertaken employing 
a larger and more representative sample of athletic groups. It is also sug­
gested that sore other stimulus be used to initiate the reaction-running 
speed test • •  
BIBLI03RAPHY 
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APPENDIX A 
DATA CARD 
DATA CARD 
Name : Birth Date : 
Month Day Year 
Year in school : Fr� Soph. Jr. Sr.  Weight lbs . Height:  in . 
Standing height: in. 
Vertical Jump 
1 
Jump Heigh t :  in . 
2 2 
in. i n .  
Time i n  the air :  sec. sec.  sec . 
Reaction Time 
Reaction Time : sec . sec . sec . 
Performa.nce time # l :  sec . sec . · sec . 
Performance time # 2 : ·  · · sec. · · · · sec . sec . 
Subject WT (�g) 
0 0 1  8'6 . 5 
002 6 2 . 4  
0 0 3  7 1 . 6 
0 0 4  6 7 . 9 
o o s  9 1 . 4 
0 0 6  6 4 . 3  
0 0 7  70 . 4  
· 00 8  8 3 . 4 
0 0 9  6 2 . S  
0 1 0  6 3 . 1  
011 8 3 . 2  
012 66 . 6  
0 1 3  75 . 2  
0 1 4  65 . 7  
O lS '6 0 .  2 
016 9 7 . 3  
0 17 6S . O  
018 S 6 . 8  
0 19 8 8 . 4 
0 2 0  7 0 . 2  
0 2 1  86 . 6  
0 2 2  80 . 4  
0 2 3  5 6 . 8  
0 2 4  7S . 3  
0 2 S  85 . 9  
0 2 6  6 1 . 0  
0 2 7  69 . 1  
0 2 8  6 4 . S  
029  . 7 6 .  0 
0 3 0  7 8 . 2 
0 3 1  7 3 . 2  
0 3 2  7S . 4  
0 3 3  8 8 . 4  
0 3 4  7 1 . 1 
0 3 5  10 3 . 4  
0 3 6  8 7 .  3. 
0 3 7  6 3 . 8  
0 3 8  6 8 . 2  
039  6 3 . 8  
APPENDIX B 
RAW DATA 
(Non-athletes ) 
TIA 
HT ( cm) VJ ( in)  · ( sec) 
189 16 . 2 5  . 4 8 
1 7 8  1 8 . 00 . S 2 
17S 13 . 0 0 - .; 4 9  
182 1 3 . S O  . 4 4  
180 14 . S O . 47 
176 1 7 . 75 . S 4  
1 8 8  2 0 . 50 . S 7  
186 1 2·. so . 4 8  
170 1 4 . 2 S . 4 9 
1 8 3  13 . 7S . 4 9  
188 1 8 . 2 S  . S 3  
1 7 8  2 S . OO . 5 8  
1 7 8  17 . 2 S  . � 9 
170 2 2 . 5 0 •. s 7 
181 2 3 . 7 5 . 5 1 
185 17 . 2 S . s o  
166 16 . 2 S . 4 6 
176 16 . 0 0 • s o  
185 19 . 00 . S 3 
179 15 . 75 . 51 
185 16 . 00 . 4 8 
191 15 . 2 5 . 4 7 
176 2 0 . 5 0 . S 3  
1 8 4 . 5  19 . 5 0 . S 4 
180 12 . 00 . 32 
172 2 3 . 7 5 . S 8  
182 18 . 5 0 . 5 2  
179 17 . 50 . 5 1 
175 13 . 75 . 3 8 
1 7 3  15 . S O  . 4 4  
172 17 . 2 S . 6 1  
178 16 . 5 0 . s o 
185 15 . 5 0 . 4 6  
180 18 . 0 0 . 5 2  
174  15 . 5 0 . 4 9  
17 7 . 5  13 . 2 5  . 44 
166 17 . 2 5  . 4 7  
177 15 . 5 0 " . 4 3 
174  16 . 2 5 . 3 7 
60 
RT RS 10 RS3 0  ( sec) ( sec) ( sec) 
. 4 3 6 1  l . 1S50 2 . 2 4 1 8  
. 4 7 8 6  1 . 3 3 0 2  2 . 3159 
. 2 7 2 2  1 . 3060 2 . 3 2 9 0  
. 17 8 S  1 . 2 1 6 6  2 . 2 9 6 8  
• 5-s 32 1 . 3 9 6 3  2 .  4 9 2 1  
. 6 3 16 1 . 3306  2 . 09 3 7  
. 34 9 9  1 . 1619 - 2 . 1 4 5 6  
. S 2 4 S  1 . 2 9 75 2 . 3 5 5 0  
. 3 9 4 2  1 . 3 6 4 0  2 . 39 3 1  
. 4 1 2 9  l . 0 4 9 S  2 . 0 9 3 4  
• 3 5 9 1  1 . 1 7 2 8  2 . 19 9 5  . 
. S OOS 1 . 0 7 3 3  2 . 0 8 0 6  
. 2 1 7 8  1 . 2 6 4 0  2 . 2 6 7 3  
. S 4 1 3  1 .  2·12 7  2 .  150 8 
. 2 7 2 6  . 9 9 8 6  2·. 0 3 7  0 
-. 2 9 S 9  1 . 0 0 2 1  2 . 1 1 4 0  
. 3 S 7 7  1 . 0916  2 . 1S87  
. 4 5 4 6  1 . 2 4 59 2 . 4 3 3 S  
. 4 6 8 2  1 . 2 7 4 6  2 . 2 9 8 5  
. 3 7 3 4  1 . 0136  2 . 0 5 2 8  
. S 2 7 6  1 . 2 4 29 2 . 2 5 0 2  
. 4 9 3 1  1 . 3 4 3 8  2 . 4 2 5 3  
. 4 195 1 . 1 6 3 1  2 . 3012  
. 5 S l 4  1 . 2 9 7 1  2 . 2 9 8 2  
. 30 2 6  1 . 3 7 5 3  2 . 6 2 9 8  
. 2 2 4 4  1 . 2 7 6 5  2 . 2 9 8 0  
. 5 350 1 . 3 3 2 4  2 . 3 4 4 7  
. 4 9 5 0  1 . 2 2 4 2  2 . 2 8 6 7  
. 5 0 3 6  1 . 4 3 8 8  2 . 5 8 0 0  
. 36 2 0  1 . 1 8 8 1  2 . 3 7 36 
. 2 0 0 4  1 . 0918  2 . 0 1 2 2  
. S 3 7 0  1 . 2 3 4 2  2 . 3 4 8 8  
. 3 2 9 9  1 . 2 3 8 7 2 . 2 6 12 
. 5 5 2 7  1 . 2 6 2 9  2 . 2 1 9 3  
. 40 2 1  1 . 2 0 2 6  2 . 3121 
. 3 069 1 . 2 3 60 2 . 3 4 0 3  
. 3 3 8 1  1 . 1149 2 . 10 1 4  
. 5 0 15 1 . 2 8 6 3  2 . 3 3 9 9  
. 4 2 9 5  1 . 3 2 4 8  2 . 5 2 3 3  
6 1  
Subject WT (�g) HT (cm) VJ (in) TIA RT RS Rs3 0  (sec) (sec) (s�B) ( sec) 
0 4 0  9 7 . �  171 17 . 50 . 42 . 5009  1 . 3855 2 . 52 4 6  
0 4 1  102 . 9  181 14 . 00. . 4 4  . 43 6 4  1 . 2 6 6 0  2 . 32 3 7  
0 42 8 7 . 4  187  15 . 25 . 4 2  . 2 40 6  1 . 4652 2 . 6 3 7 9  
0 4 3  7 2 . 7  173 2 4 . 50 . 44 . 5 7 0 3  1 . 3429  2 . 3417 
0 4 4  86 . 0  182 1 4 . 0 0  . 48 . 42 0 2  1 . 1484  2 .  2 10 1  
0 4 5  7 7 . 4  181 18 . 75 . 5 1  . • 2 1 8 8  1 . 1990 2 . 14 7 2  
0 4 6  9 2 . 3  188  1 1 . 0 0  • 39 . 4 9 2 1  1 . 3259 2 . 43 9 8  
0 4 7  6 8 . 1  182 14 . 5 0  . 45 . 37 2 6  1 . 3858  2 . 4175 
0 4 8  86 . 4  169 16 . 75 . s o • 4 4 2 1  1 . 2362  2 . 3565 
APPENDIX C 
RAW DATA 
(Football )  
Subject WT (�g} HT (cm} VJ ( in} l'IA RT . Rs 10 (sec) (sec} (sec) 
0 4 9  8 7 . 5  1 7 9  20 . 00 . 5 2 • 3 8 4 0' 1 . 0 9 5 3  
050 6 8 . 2  172 2 2 . 00 . 5 8 . 3 9 9 2  1 . 6 6 6 4  
0 5 1  7 4 . 5  175 . 5  25 . 0 0  . 6 4  . 2 4 6 9  1 . 0260 
052 86 . 8  180 2 0 . 5 0  . 5 5 . 4 2 3 0  1 . 2 4 1 9  
0 5 3  9 3 . 6  177 19 . 0 0  . 5 5  . 47 0 8  1 . 1 7 4 6  
0 5 4  82 . 3  181 1 7 . 50 . • 5 2  . 19 4 8  1 . 1840 
0 5 5  8 4 . 1  189 19 . 5 0 . 4 8  . 2 7 85 1 . 0 4 3 0  
0 5 6  82 . 7  · 182 . 5  17 . 0 0 . 4 7  . 4 312 1 . 1 2 7 4  
0 5 7  7 9 . 5  . 182 18 . 7 5 . 5 8  . 39 2 5  1 . 0 7 8 5  
0 5 8  9 2 . 7  178 . 5  16 . CO . 4 5 . 2 7 1 1  1 . 0 87 8  
0 5 9  8 1 . 8 175 14 . 0 0 . 4 2 . 4 9 2 3  1 . 3 5 4 3  
0 6 0  9 3 . 4  182 . 5  1 8 . 7 5 . 4 9 . 5 0 3 4  1 . 1712 
0 6 1  8 9 . 1  1 8 7  15 . 00 . 4 7  . 4 1 4 7  1 . 2 0 4 1  
0 6 2  9 9 . 8  1 8 1  16 . 50 . 46 . 3 852 1 . 4 3 65 
0 6 3  9 3 . 2  185 . 5  17 . 0 0 . 4 9 . 49 6 0  1 . 3512 
0 6 4  9 2 . 3  182 1 6 . 0 0  . 4 6 . 4 915 1 . 3109 
0 6 5  89 . 8  180 1 5 . 00 . 45 . 5 1 7 8  1 . 19 3 8  
066  8 9 . 9  176 15 . 09 . 4 4 . 3 345 1 . 3 2 3 1  
0 6 7  105 . 0  172 14 . 0 0 . 4 2 . 46 8 0  1 . 2 3 9 2  
0 6 8  9 0 . 7  183 15 . 50 . 5 2 . 3 490 1 . 2 3 49 
069  12 1 . 8  19 5 . 5  1 1 . 50 . 4 3 . 4 157 1 . 40 0 3  
0 7 0  1 10 . 4  189 1 1 . 7 5  . 4 4  . 6 014 1 . 3 9 1 1  
0 7 1  10 1 . 4  187 13 . 2 5 . 4 3 . 5 0 5 8  1 . 3 8 9 9  
0 7 2  115 . 9  190 10 . 79 . 42 . 4 7 8 4  1 . 3017  
0 7 3  103 . 2  189 14 . 2 5 .so . •  4654  1 . 2 6 8 8  
0 7 4  100 . 0  1 8 6  14 . 75 . 4 4 . 3 543 1 . 12 1 0  
0 7 5  8 8 . 6 1 8 7  1 8 . 75 . 56 . 3 826 1 . 15 7 0  
0 7 6  87 . 7  1 8 1 . 5  15 . 00 . 4 7 . 3 599 1 . 1857  
077  8 8 . 2  1 8 8 . 5  2 0 . 0 0  . 5 1 . 3 6 8 2  1 . 14 7 9  
0 7 8  10 4 . 5  2 0 0  16 . 0 0 . 4 6  . 5 013 1 . 1 6 7 8  
0 7 9  7 4 . 1  182 17 . 5 0 . 5 0 . 2 7 2 2  . 9 6 6 6  
080 7 0 . 0  1 7 7 . 5  2 0 . 5 0 . 55 . 1 4 7 1  1 . 0113 
0 8 1  8 3 . 6 180 2 0 . 2 5  . 5 1  . 3 7 0 2  1 . 1919 
0 82 85 . 9  187 . 5  14 . 7 5 . 4 7 , 4 359 1 . 1156 
0 8 3  89 . 5  187 16 . 2 5 . 4 7 . 2 174 1 . 2 4 2 7  
6 2  
RS 30 
( sec) 
2 . 16 3 7  
2 . 1 8 3 2  
2 . 0 3 7 7  
2 . 2 5 1 1  
2 . 2 2 2 4  
2 . 19 0 4  
2 . 0102 
2 . 1 1 3 7  
2 . 1129 
2 . 15 9 1  
2 . 5 1 7 6  
2 . 2 5 8 2  
2 . 2 2 0 5  
2 . 5 2 0 1 · 
2 . 4 4 0 4  
2 . 3875 
2 . 3 2 5 1  
2 . 3711 
2 . 3 6 5 9  
2 . 2 7 4 5  
2 . 4 8 4 0  
2 . 5 9 6 0  
2 . 5 4 2 9  
2 . 4 0 2 8  
2 . 3 2 6 2  
2 . 2 3 7 4  
2 . 1 2 6 1  
2 . 2 0 9 2  
2 . 15 3 8  
2 . 2 4 39 
2 . 0 2 7 3  
2 . 0 0 9 6  
2 . 15 3 1  
2 . 1852  
2 . 3 1 8 1  
APPENDIX D 
RAW DATA 
(Golf) 
Subject WT (�g) HT (cm) VJ(in) 
0 8 4  85 . 0  185 1 7 . 75 
085  6 4 . 5  174 15 . 75 
0 8 6  9 0 . 9  181 14 . 00 
0 8 7  80 . 9  181. 5 15 . 50 
0 8 8  6 5 . 4  183 . 5 13 . 50 
63 
TIA RT RS 10 RS 30 
(sec) · (sec) (sec) (sec) 
·• 45 . 27 9 0  1 . 1917 2 . 2 9 5 7  
. 4 8  . 4180 1 . 0911  2 . 0 8 4 7  
. 54 . 5754 1 . 2 6 9 1  2 . 36 11 
. 4 8  . 4295 1 . 1483 2 . 16 19 
. 46 . 3066 1 . 0 8 6 6  2 .  0 8 4 1  
Subject WT (�g) HT (cm) 
0 89 71 . 6  180 
0 9 0  7 2 . 9  176 
0 9 1  75 . 0  178  
092  76 . 4  185 
0 9 3  82 . 2  183 
0 9 4  7 8 . 4 186 
095 76 . 4  174 
0 9 6  80 . 2  185 
. 0 9 7  83 . 2  179 
0 9 8  6 9 . 5  166 
0 9 9  7 3 . 6  177 
100 75 . 6  166 
101 J 87. 7 176  
102  100 . 9  186 
1 0 3  74 . 3  169 
104 69 . 8  168  
APPENDIX E 
RAW DATA 
(Baseball )  
VJ ( i n )  TIA 
(sec)  
1 8 . 2 5  . 51 
16 . 25 . •  49  
15 . 00 . 51 
1 8 . 25 . 48 
15 . 50 . 45 
15 . 25 . 4 8  
1 8 . 0 0  . 53 
13 . 75 . 4 4  
14 . 50 . 4 7  
16 . 00 . 47 
15 . 7 5  . 53 
16 . so . 47 
18 . 7 5  . 54 
2 0 . 25 . 5 1  
17 . 2 5  . 51 
2 1 . 75 . 55 
RT 
(sec) 
. 3762  
. 38 4 3  
. 4176 
. 36 4 5  
. 4188  
. 42 8 7  
. 5107  
. 36 3 4  
. 4 400  
. 1306 
. 29 3 7  
. 67 5 8  
. 4 668  
. 50 5 6  
. 57 2 8  
. 40 2 6  
6 4  
. RS10  
(sec)  
RS30 (sec) 
1 . 1138 2 . 10 7 4  
1 . 1683  2 . 16 0 2  
1 . 1555 2 . 1712  
1 . 1556 2 . 1564  
1 . 2 4 9 4  2 . 2 8 7 3  
1 . 0 6 6 6  2 . 1456  
1 . 1343  2 . 1 2 0 7  
1 . 14 4 7  2 . 2 0 0 7  
1 . 0531  2 . 10 5 0  
1 . 0 4 1 8  2 . 04 2 1  
1 . 0 9 3 1  2 . 0752  
1 . 1991  2 . 2 8 37 
1 . 0975  2 . 1829  
1 . 1193 2 . 17 6 8  
1 . 1733 2 . 2 5 88 
1 . 0 0 3 1  1 . 9 9 6 9  
Subject 
105 (W) 
106 (W) 
10 7 (W) 
108 (S)  
109 (S)  
110 (J) 
lll (J) 
112 (J) 
113 (D) 
114 (D) 
115 (D) 
116 (D)  
117 (D) 
118 (D) 
119 (D) 
120 (D) 
12l (D) 
122 (D) 
123 (D) 
124 (H) 
125 (H) 
126 (H) 
APPENDIX F 
RAW DATA 
(Track and Field) 
WT (�g) HT ( crn) VJ (in) . 
84 . 3  192 14 . 25 
107 . 3  182 1 7 . 0 0  
9 6 . l  184 16 . 0 0 
6 7 . 0  170 2 0 . 00 
6 9 . 5  177  2 4 . 00 
69 . 1  172 19 . 50 
8 1 . 8 191 1 8 . 50  
74 . 6  183 2 5 . 00 
66 . 4  184 9 . 50 
6 1 . 1 171  15 . 7 5  
6 7 . 0  178 1 8 . 00 
6 3 . 9  170 15 . 0 0  
6 4 . 9  178  14 .. 2 5  
60 . 3  180 1 4 . 0 0  
5 8 . 6 178  15 . 25 
7 9 . 2  179 18. 00 
60 . 1  174  14 . 00 
7 2 . 2  188 14 . 75 
68 . 2  183 11. 7 5  
75 . 6  i02 2.2 . 00 
80 . 0  189 2 2 . 5 0  
76 . 4  174 14 . 50 
D=Distance runners 
H=Hurdlers 
J=Jurnpers 
S=Sprinters 
W=Weightrnen 
TIA 
(sec) 
. 5 4  
. 52 
. 49 
. 5 4  
. 5 8  
. 5 4  
. 53 
. 60 
. 35 
. 5 3  
• 49 
. 47 
. 45 
. 53 
. 49 
. 56 
. 45 
. 45 
. 43 
. 57 
. 56 
. so 
6 5  
RT RS10 RS 30 (sec) (sec) (sec) 
. 3 826 1 . 2 4 9 8  2 . 314 9 
. 3 616 1 . 172 3 2 . 21 0 8  
. 5 9 6 0 " 1 . 3138 2 . 2514  
� 42 7 4  1 . 2 379  2 . 2 0 0 2  
. 5 036 1 . 2 9 75 2 .  2 49 8 
. 16 3 2  . 9 862 2 . 0 2 6 9  
. 3334  1 . 1854 2 . 1 4 8 8  
. 2 329  . •  9 0 19 1 . 8452 
. 4 840 1 . 2 6 4 6  2 . 40 7 2  
. 45 6 4  1 . 0882 2 . 1590 
. 5 412 1 . 2069  2 .  2 42  7 
. 4403  1 . 2 3 7 4  2 . 2 8 3 5  
. 50 4 0  1 . 3943 2 . 4353  
. 4315 1 . 1695 2 .  2 2.71 
. 5173 1 . 2 7 2 3  2 . 26 15 
. 25 8 5  1 . 1133 2 .  0 89 1 
. 4 466  1 . 2116 2 . 2404  
. 4158 1 . 3152 2 . 42 5 2  
• 3 6.13 1 . 1176  2 . 17 7 4  
. 2 269  1 . 0 850  2 .  0 80  5 
. 5534  1 . 2 4 8 1  2 . 1845 
. 6 031  1 . 2 85 4  2 . 34 7 4  
Subject WT (�g) HT (cm) 
127  7 1 . 8 168  
128  6 7 . 6  175 
129 .  62 . 3  167 
130 72 . 8  178  
131 6 2 . 5  167 
132 70 . 0  169 
l\.PPENDIX G 
RAW DATA 
(Gymnastics) 
VJ ( i n )  TIA 
( se c )  
16 . 5 0  . 4 7  
22 . 00 . 57 
2 2 . 50 • 5 8  
2 2 . 25 . 5 8  
17 . 50 . s o  
17 . 50 . 4 8  
6 6. 
RT RS10 RS30 (sec)  (sec) (sec) 
. 3498  1 . 2003 2 . 25 80 
. 4079 1 . 0806  2 . 11 3 7  
. 3125 . 9767  1 . 9 0 3 8  
. 4201 . 97 8 8  1 . 9 9 9 5  
. 3672  1 . 0767  2 . 14 7 8  
. 49 9 5  1 . 2349 2 . 32 7 2  
Subject WT (kg) HT ( cm) 
133 7 0 . 2  176 
134 56 . 8  172 
135 6 6 . 1  172 
136 6 3 . 4  175 
137 6 5 . 9  180 
138 76 . 8  182 
139 69 . 3  187  
140 7 3 . 6  189 
141 6 7 . 3  172  
142  6 0 . 9  172 
.APPENDIX H 
RAW DATA 
(TENNIS) 
VJ (in) TIA 
(sec) 
19 . 25 . 5 8  . 
1 8 .  00  . 5 7  
1 8 . 00 . 47 
16 . 00 . 50 
2 0 . 25 . 5 4  
1 8 . 0 0  . 56 
1 8 . 75 . 5 1  
1 8 . 00 . 52 
2 0 . 0 0  . 55 
16 . 25 . 45 
RT RS10 (sec) ( sec) 
• 3746  1 . 1820  
. 4 440  1 . 0632  
. 3690  1 . 2 0 9 4  
. 38 8 8  1 . 2 814 
. 16 6 6  ·; . 9 80 1  
. 3109  1 . 0845  
. 1555 1. 2150  
. 2 771 1 . 0 7 7 7  
. 2 565  1 . 1613 
. 25 2 4  1 . 0094  
67  
RS30 (sec)  
' 
- - ..... .. . 
2 . 2019  
2 . 0936  
2 . 2095 
2 .  2 19 3  
2 . 0 172  
2 . 0 3 5 0  
2 . 2 7 2 6  
2 . 0352  
2 . 1232  
2 . 0 804 
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